Casein kinase II enhances the DNA binding activity of serum response factor.
Serum response factor (SRF) is a mammalian transcription factor that binds to the serum response element in the enhancer of the c-fos proto-oncogene and thus may mediate serum-induction of c-fos transcription. We report here that the DNA binding activity of recombinant SRF made in Escherichia coli can be greatly enhanced by incubation of the protein with HeLa cell nuclear extract. The enhancing activity is ATP or GTP dependent and cofractionates with a protein kinase that phosphorylates SRF on a specific tryptic peptide. Coincubation with phosphatase blocks the enhancing activity, further suggesting that the enhanced binding activity is due to phosphorylation. The specific tryptic phosphopeptide phosphorylated in vitro is also phosphorylated in vivo, demonstrating that this phosphorylation is physiologically important. We have localized the phosphorylation site by a small deletion mutant. Finally, we show that the kinase activity is provided by casein kinase II (CKII) or a close variant. The potential role of CKII as either a regulatory or constitutive modifier of SRF in vivo will be discussed.